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(54) PAKCET SWITCH 

(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a packet switch 
solving a problem of head of line(HOL) blocking without 
increasing an amount of packets transferred from an 
input buffer to an output buffer in the case of 
multi -casting. 

SOLUTION: The switch has input buffers 12a-12n and 
common output buffers 16a-16c. In this case, plural 
buffer areas 17 used in common by plural output ports 
are provided to the output buffers 16a-16c and a logic 
queue 13 corresponding to combinations of the buffer 
areas 17 is provided to the input buffers 12a-12n, an 
input control section 11 is used to input a multi-cast 
packet to the logic queue 13 corresponding to the 
combinations including the buffer areas 1 7 corresponding 
to the destination output ports and a scheduling section 
14 and a switch section 15 are used to transfer the 
packet to the buffer area 17 connecting to the 
destination output port and the packet is transferred 
from the buffer area 1 7 to the destination output port. 
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h ©A***J»t -6 AA«»*R i: , WEARS' 7 r 

ffirEA*#j»#«wu «tka*tk— h^fcA*snfc^ 

L tci&Ks* yyr «««r^tp«TlE*ft^^jc*HS 
^5fllTEIS«*~— KAJjU 

f^itms^^j y r mmzfc&^-z r t *#» t 
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8JKAy7*J»*«tt. «rEA*#— h*>fcA;&*ftfc-^ 

^ tr 8irE»*^to^fc#J£-*- 5 mlE§& Jl * a. - ic A * 
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[0 0 0 1] 

fc: y ^gpco A^fffifl i: ffl;fcM<&ffl;*f v y T **rf- 
[0 0 0 2] 

20 ftflV^y Jftt^ATM (Asynchronous T 

ransfer Mode : ^HJDMEiS^E— K) ilif te. Bifi^— ^ 

^Tf-^^t^^ LTi£g<f^£7t#>GDATM N I 
C (Network Interface Card) ,J $\ i?,fl'*:3£|jW - 5fca& 

[0 0 0 3] ATMii«**a-f-SBa<Z?ftt>a»ft*- 

«r-B#Wt-*flfi-5^*<^A^<y y^U<D 

7 * y ^ ^^UT^tifctt^^^ ASfti fo fix 

V^5o «*Jx.tf. « J F««iim^tt«Wll*S S E 9 3 - • 

6 'V^^T^SteSg^^ATM^Y : XATO 
M" ictt, 3^ft**«6i«A^<sy^T4'h***Jfi 
fflA^ 7 7 feU^b^ ATM^ Y fOT-*f 

40 ^ httco^i^^ h7t ^OA^7B#^4oV>Tt>il5V^^yU— 

[0 0 0 4] Lj&>U m-st^rv h «rBfacoa»<03Bife 

±35 Lfctt*coA*^^ ^ 7 r $rffix.fcATM^Y 3/ 

[0 0 0 5] 0 5 14, V£&<Dj<t)s<iy.yT kttit}'i*yy 

7 *ii t ATM^Y y ^ httMfcfcBfl-*- 
50 5«B5«fi!c«:*+H-C&9, ^^^»tt*BSLX*L 
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J: 19 . *4feo*»(^ffi*7K— h^SstlSLfc^-COffl^ 

[0 0 0 6] " T\ m5<Dffif&X*nAt!s<y 7y ^» 

Wbm*~~-<nftM\z&>Z>/<<!r*y b<D$u$c<DthJ3tf— b\c 
ttfc^ftttiJj;<*y7T&i(%A;X^^t, *Wry b\± 
Mtis<y7T^&£h%m^fc&ft<tJ:£<nX\ ftL<D 

JftfcU HOL (Head Of Line) ^Di/^y^^ 

[0 0 0 7] ^(Z)j;5teOL7D5/^y^g-^f 
tcfc£ 0 ^^X\ fflx_nm6K7f,£tl&£ 5tc x A^< 

b^y b m^ssa* 

[0 0 0 8] L*»U me<DX yteffif&X-^^?-*** 

XAtis<y 7yfatbttitis<y7T^fc&-tz>s< J ry bco 

■^-r <bds-egtjfc< ft*), b7^f y^±^<D7^— 

[0 0 0 9] 
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ittt, HOL7U y*>'t?t^O<D?$Mfc& } 0^ *fcA 

^r-v^ h^^A^>-<^^T^^ffi^^^^r^^^< 

-T r £ as X$ tn < * 6 £ v ^ 5 n»s *» o 7h 0 
[0 0 10] ^vu^*** M^BRbTA*^ 

[0011] 

:W^^77^^5' h^>A^^S«Wi"SA 
*»]fp*«i:. A*'<* 7 r ttfc'^* 

^a^^tc^tt^^jcbfcBa^-^.— **b. a 

^7r««*^tf»**^^#tt^Stta*3.-^A 
i]L, flaiS^att, ^a^^-t-A^^^c^^^^r^ 

[0012] A^s^r^aa^a— ttffif 

h*A^<^^T»-*>*v^««oaaa*a.--^A 

L7'o^*y^ia5ttifiTtl*t5rt^-cj:5 0 
40 &tis<t? 7 T\ztt&+*tiiXtf—b v 

[0 0 13] Afis<y 7r\^^X^^^r^7, 

hfflB6a*^"-«:fP5*a;i:»3fc9, ISIC^/t^**;* 

50 [0014] $ fclc, A^^y^rtcRttfeHS-^^ 
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[0 0 15] *«M^«S»2^^^ h^^ 
A^-M:ifU^^ h*— l$«fctf«-*-SA;*J 

ZL<D?^j3si*y7 7"^<Z>/<'!r? h<£>A>*J*:fM 

>*7»»^l£:te> A**— h^feA^^nfc-^A-^ 1 *^^ 

to*te#*s-*-*»3a**— fcA^u. es^e^ i&a 

<H-£9. H O L / n y ^[c i 5tttteT ^Ifp ^ 
S&i£y^;y hS^ft< &«y\ ^^yftt^^RSt 
[0017] 

[*W<0**Wfgtt] BIT, Hffi**HRU"C*«W<o* 

fiRSr^-f^o y ^ El-Cfc So «»<^A*3«— h 1 0 a - 
1 0 n bTA^ffiUPffi 1 1 a - 1 1 n . A*^ y 

77 1 2a — 1 2 nfci0^^^-!J V^SB 1 4 a — 

f?5^^ s/^gRl 5 IB^y77 16a — 16c #5 

[0 0 18] tti^-7 77 16a-16clt ttiJjtf— 
b 1 8 a-l 8mC9^£ <9'>^< , ^<0^fflA^ 

*^o^yi^*** b^<^ry hffl^s/77®«l 7 
^^VfT^So W^^77l6a-16c^^i/^ 

^i^* 1 9asgi#a*nT*55. r<z>»* 

Ml 9Ki:oT x fcB>V<:y:7T l 6 a — l 6 cft<D&* 

CO-^VU^*** hy^^y h^j/77®«l 7 <DQ%1fc 
m\C{&f£l,X At}'< y 7 T 1 2 a — 1 2 n ^fc<7?X-jr 
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v?^— y >"^SP1 4 a — 1 4 dcgjg^n&o 

[0 0 1 9] ffl^iy77 1 6 a — 1 6 cKl01/>T£ 
tC^fcftttCfftl^S <h N IHA^j/77 16a-16c«r 

sy77fi«©5*>«ili*»*^*^^ hy^iy hffl 
10 Fffl^s/77®«M^H £fctctii;/jjK- Mfc (M 

So 

[0 0 2 0] .*ib\ 010^^^5/7 7 1 6 a — 1 6 c 
<D-*A'3 L *-YX hs<<!ry hffl/^77i«l 7 H UK* 
GDfflyV* ^77 rt<o»S*^ -<b«Mg 4: ttjEl&NA bfc 
V\ mtl/<y77ftl 6 a — 1 6 ct^f^rt^ hy< 

So 

20 [0 0 2 1] — >5\ A*/^ 5^771 2a — 1 2n Ki^Vl" 
hffl^^77^^MMl, r 
fttb<n&/<y7 7MWcmt!s<y7T 1 6 a — 1. 6 c tC 
;tett5-*vi^**-* hy^^y hffl/^77®«l 7C0ft 

^^77 1 6 a — 1 6 c rttD^/V? 1 *- * * b <><tr y b 
ffl/^77««l 7li/^77ffl*#*A, B, CT* 
^W30t^5o tot, ^OiS^^liA, B, 
C^^^r^^XA, B, C, A+B, B + C, C+A, 
30 A+B+CCD7«S^#£b#S^ *3UUJgllBt?tt» 
ittSlft^f), ^tLfctZ^^^^^^A+B, B 

+ c, c+A0 3«ao<a^^^<©^c*ricsb-c^A' 
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[0022] fcfc, *WimWk<r>s<>r y b^y^\cid 

So 3\ Ay*J*K— h 1 0 a — 1 0 n CDW-f ftjWC-vyl^ 
b;<>ry h^PI^ b/c^^%x.S Q PJ*b7h^ 
^^^^hy^j/htt, *i*A>*J»J«l«Bl 1 a-l 1 
40 n^^n^A^l^n^o Ayt/fflffllJfPl 1 a-l 1 n 
ti, A*2K— hidPJ^bfc^yu^^r^^ hy<^iy hco-^ 

^ ^<7y^com^7K- hJd^ff£:b^aiy^y<s/7T^co 
■r^*^^ b'^y bm^y7 7mmc1tf$;^Z>At) 
;<y7y 1 2a — 1 2 n f^CD^A^^r -V ^ N^^^iy hffl 
aSa^r^.— 1 ^-co-^yl'^^r^^ hy<^iy h^rAy^I 

f-S 0 

[0 0 2 3] Pmbfc^yu^^r^^ b/ltry b 

0355tdStB*^— M 8 i ^ffiy^^- H8i X'fcS 4: 
50 tftfl, rnfelC»J£t5ffl*^ix77 1 6 b, 16c 
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b^<^ry hfflg&a*^ — 1 3 i^-^yu^ar ^ bs<tr 

[0 0 2 4] :5LTAA^5'7rl2a^l2nrt© 
-wU^^r^ h^*" y hfflSSiS*-^ — 1 7 \CAJj£tlfc 
^/V^*-V^ hy^s> M*. J*<{r>>3.— y ^gtfl 4 a 
— 14 n^^Mtt^^f i/^ttl S^A^^tt 
So ^-jr^a — y >-^SPl 4a-14n^ &tis<y7 
7l6a-16 c ^ ^ 1 9 

|C^S^5ttWj'<5':7T 1 6 a — 1 6 crt^^U^^r-^r 

tt*U3, Al)^y-7T 1 2 a — 1 2 nf*9<£>-^/V^3r-V^ 

10 0 2 5] ^s/^^l/y^fit©7i— 
yhO-flt'fc^ -^vU^F-*;* h^<^^ h flips' 
fi*17^3'7r«*SfA l B, CK*tJffbT 

"o" "i" as»;£$;h,-cv^ 0 rrx% "o" 

ttm*«=nr. "i" ttm**jh*arfc-rn«. a**-*- 

o«cdSfc5BI«JW±^»-&tt "l" , *5T*Wfttf 

"O" fcR£$;h,So H<^«-CttA= "1" , B = 
"0" , C= "0" TfcS^fe, tti^sy :?T 16a — 

<zv^Jrs> hm^ds rai^^ihj . m^^^r l 6 b, 
l 6 c — co^s/ htfj;*jas rffi^jfffpTj -c&Sfc*. 

^■ya-U >^«»1 4 a — 1 4 nm^^7 7 1 2 
a — 1 2nrt^v^f*f^ h'^Jrss/ KfflSSS^r^— 1 
3 605 B + C<^|ft^^fc*^^jeU3'tl6ffl*3.— CO 

[0 0 2 6] y^%\ 5"C*i. ^^r^^— y >-^g|5 
1 4 a — 1 4 n£^LTA^£*tfc^;y h^r^^^f 

^T®«1 7 KteSH- So rrt, AW-MOa- 
l Onlcattfc^y h^^coa^^^r^^-^ 

[0027] rcoj; S^lt*^ s>^«m s^fcteiS* 

W^^— hi 8 a — 1 8 m<D o 1b<D$&9c<D&it>i£— h — 

[0 0 2 8] tr%t\ 3?F3*LfcJ:5^ui*y<s/7r l 
6 a — 1 6 c^co^A^**;* b^^ry hffl^s^xffi 
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«17M, B, CG0 3O<£>»£\ -^ffi^*^<t L 
TteA, B, C, A+B, B + C, C + A, A+B + C 
<D7nUfchZ><VX\ Afl^y?T 1 2a-l 2nf*JO 
^;u^**xbs<try bms&m*~-l 3 hlsXh, r 

[0 0 2 9] L/^L. ?<t)s<y7T 1 2 a — 1 2nF^C0 
-e/U'^^-y^ h'^Jry h/BaBiH*^.— 1 3 t IT, 
10 \£ttl&3-Z>-*>/i'3 L **x b'<fry bm/<y7Tm$Ll 7 
0#AS#V>««*=l-- (±m<DmX\^ A+B+CCDft 

»a*~ — (±f&CD#JT*te. A, B, CtC^lt^SiSa 

^ds^«<49, ^tc^-fS/^ 

20 [0 0 3 0] rtiWt, ±X(D-^;^^^^ b^^rv 

ar^-co^. x «*.tf«fiK<o<t 5^A+B, B + C..C + 
A^<S/7r 1 2 a — 1 2 cMIt5Ci:^J:oT, 
[0 0 3 1] A^J^^tTtx^^ hco?55fetc*f 

Z>~* -Y* b'Vr*/ bm^yyrmWii 7 <r> 
Sc^-ffeL^v^^c, ir^^S^r^-^^^h^A 

(DfflM\z*tl,Xrt, y<^ry h^^^-oco^S^r^- 

tr&m*~—m^ti&&91R^X*ft\z?<ttn\1££ 

K) hfc^^mKfrfcZm^a^ At)^y7T 12a- 
40 12 c^<DAt}$$\Cs<try h^r^tf— LT, ffi^CCO-^yU 
3-*-r* bs<<!ry hfflaa^r^— ^A**#"*ttf±v\ 
[0 0 3 2] ±i£<£>#JCD e £ 5(CA+B, B + C, C + A 

^^771 23-1 2 c^S^gLfc^, #jxJ«55fc 

3/ NJi, A+B^/t^C + A^m^^^^Pt-f^^ 

b'<*y hfflaaa^^-^AJtntf * 

)6jfeASA + b + c^<y 7ra«^*tCtS-r>f 
h^<^iy h^. A+Bfc^t^B + C^^rtl-FtlO 
50 ffl*^toii-^*H£-j- 6lO(Z)^;^t7; h/^iy hffl 
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£\ s*y7 7f&VlB'-Jfc%r?Z>s<<iriy MiA+B(Z)|i* 
[0 0 3 3] ?Wb\ A+B + C^<sy7r«*l-»ffit 

^— A+B^OC + A^n^ft^m^^^^t- 
[0 0 3 4] 7t/cL. ft^ATM^^Ii, 

[0 0 3 5] ±i£Lfc<fc 5 *H*?KIB^J:*ttfSB5fe 
^SftS^A'^*-*-* h^-ir s> Y&Xti^y ~?r l 2 a 

— 1 2 n ^:&^T}gifcCD^Il^— 1 3 ITfl 

[0 0 3 6] ^HJfiBHS-r-ttA^^y^r^v^ 
rac^u^-v-x Ys^ry b£rf*<9 M^ttiJj 

[0 0 3 7] ^^IC, **MiT1iA^<^77 1 2 
77l6a-16 c^O^A^**.* h^-Jr y 

[0 0 3 8] (12 <D%m&M) m 3 tt. *^P^OfttlcO 
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try h*4v ^tt. h20a-20n, 
A^ftjpgff 2 1 a — 2 1 n . A*'< iy7722a-22 
n, ^^-!)^«24a-24n, ^ivfffi2 
5. ffl^J/7726a-26d, UJ^zK— h 2 8 a — 
2 8 diJi^^^^^Uiy V^«-^j»2 9*Wb, A^J 
/^7r22a^2 2nlCtt^f*^^ h'^irs/ hffl 

~— 2 3 BdSdS-tn-€*Jx»^fen, ffl^^7r26a 
— 2 6 d^tt^A^**^'^* hffl/<S'7ri*2 

[0 0 3 9] *»*«l|gtt,-^/U^^^ 

*HWlWA^^7r 2 2 a-2 2nrtOv;l/f 
hffl»3*a— 2 3 Att, -rA^*** 
h/N^iy h^5fe<7?tB^I^— h28a-28 d CDijfi^^ 

^^#i&LTgattkn-C^£ 0 ffl**— h 2 

8 a, 2 8 b, 2 8 c, 2 8 dO*K— h#^£^tl-?tL 
1, 2, 3, 4 ithft v^f*^^ h>'^s' hfflfi 
Jl^r^— 2 3 Attl + 2+3 + 4, 1 + 2 + 3, 2 + 3 
20 +4, 1 + 3 + 4, 1 + 2 + 4, 1+2, 2 + 3, 3 + 
4, 1 + 4, 2+4, 1 + 3 GO^-fL^ftKDm^io^lC 

[0 0 40] — A*/^7722a-22nrt^ 
h^^y hffligjS*^— 2 3 B te, ^--^r^^ 
h^-Jr* hco^coffi^?^- h28a-28 dgiJfcKtt 
felXX*5 5. wCD^JT^tK— hS-grl , 2, 3, 

[0 0 4 1] B4tt, 

30 h^-fl-Cfc^ 2, 3, 4tc^ 

it "o" 4^tt "i" ^^$ttrv>^ 0 
"0" tttHAffpT, "1" ttttJ**Jh**L, 

(Dm&te "l" , *5-CftW-tUi "o" IdK^SlxSo 
0<Z>«-CH#ttl*^— h##^*tbl = "0" , 2 = 
"1" , 3- "0" , 4- "1" Jcaa^SiXT*5>9, tH 

"STJ , titf]^y7T 1 6 a— <Ds<try hffi*35S T^ihj 
40 T'&^fc^, ^^-yy^jHi 4 a-1 4n"CttA 
^j/^-/ ^ r 12a-l 2n^C0-7;^^7, h^^y h 
«^-13(DH, B + C (Dm^to^:\cttfc L 

1 5^A^li-6o 

[0042] r^^5^^J^^s^^-^v^-c l b, 

hy^vy y*Xf}^y7T 2 2 a — 2 2n^^ol/^T^ 
50 ^^KZ)ftT«rtt»-ef5, £7t, -e^^^r^^hB#tc 
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— 22 nrtcD-^A^*--*.* h'<^;y hffia^Jt*^— 2 3 
i6StB*2K— h28a-28d frit \Z.ttfc l*Cg 

[0 0 4 4] 

mwmm<nu^*>^ ^ tti^tmfc l * ^ — «r 

"JRttS Vitrei. A>fr*K— hflifcA^gfrfc^i^*-*' 
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lla-M n-»A*«l*« 
12a~12n-A^'>7r 

i 3--rA^*-** h'itrv hfflgfeU*^- 
20 1 4 a — 1 4 n — ^^v^ — V 

i 5 - -^>r ^^sp 

16a-16 c—&t}^y?7 
18a-l 8m—tH*aK— h 

1 9-y<y^-r^y^^m^m 

2 0 a — 2 0 n-'-A^zK— h 
22a-2 2 n-A**JW«B 

2 2 a — 2 2 TL ~Xj]^y7T 

30 2 3B-^^^ h^s/ hflMftS*:* — 
24a-24 n—Xtr*J*.— V 

2 s— *>r s/^ac 

2 6 a~2 6 d-~mJjs<>y7T 

2 7 •••^Vl^^r-V-^ h^^s/ hffl/<^7r 

2 8a-2 8d-tiiW"h 

2 s-^j/^^l/y 
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